ABSTRACT
INTRODUCTION
The cause of the 100-Kyr ice age cycles during the past one million years has been a scientific mystery despite decades of studies. 
NOISE-SIGNAL COOPERATIVE PHENOMENON
Based on the convolution theory of the non-stationary time series of orbital motion, the frequency noise in the obliquity can be expressed by [4, 5] .
where the amplitude A l, frequency 'fi. and phase _t for i =/,2,3 .... 80 are astronomical constants [7] . Liu [:2-5] and Liu and Chao [6] have shown that the signal of the incoming solar radiation has been embedded in the frequency noise N(t) of the obliquity. This insolation signal S(t) is governed by [8] .
where A R, is the difference of the insolation received at the top of the atmosphere for 1°change in obliquity e(t). e sin tiris the precession variation and m is a function of the duration of the tropical year, the orbital eccentricity and the latitude. The cooperative phenomenon between the signal S(t) and noise N(t) is shown in Fig la for the past one million years in which the two [3] [4] [5] c dTdt -
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